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8QGHUVWDQGLQJWKHPHFKDQLVPVRIELRIRXOLQJRQQDQRILOWUDWLRQPHPEUDQHV(IIHFWRIWKH
ELRILOPVWUXFWXUHRQVROXWHUHPRYDO
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8QLYHUVLW\&ROOHJH'XEOLQ,UHODQG
1DQRILOWUDWLRQ PHPEUDQHV DUH FRPPRQO\ XVHG LQ ZDWHU WUHDWPHQW IRU ZDWHU VRIWHQLQJ DQG
UHPRYDORIRUJDQLFPDWWHUDQGVPDOO WUDFHFRQWDPLQDQWVVXFKDVSHVWLFLGHV >@+RZHYHU WKH
RFFXUUHQFHRIELRIRXOLQJRQ WKHVHPHPEUDQHV >@ LVDPDMRUGUDZEDFNDV LW LPSDFWVRQ WKH
ZDWHUTXDOLW\ DQG DPRXQWRI SURGXFWREWDLQHG7KHDFFXPXODWLRQRIELRILOPRQ WKHPHPEUDQH
VXUIDFH )LJ  DQG VSDFHU >@ FDXVHV DQ LQFUHDVH RI SUHVVXUH GURS DORQJ WKH PHPEUDQH
PRGXOH > @ ZKLFK KDV REYLRXV LPSOLFDWLRQV IRU HQHUJ\ FRQVXPSWLRQ )XUWKHUPRUH ZKHQ
ELRILOP JURZV RQ WKH PHPEUDQH VXUIDFH WKH SHUPHDWH IOX[ DQG WKH UHWHQWLRQ RI VDOWV DQG
RUJDQLFVROXWHVGHFUHDVHVZLWKWLPHDQGGDPDJHRIWKHPHPEUDQHVWUXFWXUHPLJKWRFFXU>@
'XH WR WKH XELTXLWRXV SUHVHQFH RI PLFURRUJDQLVPV LQ WKH HQYLURQPHQW DQG FRQVHTXHQWO\ RI
ELRIRXOLQJRQ QDQRILOWUDWLRQPHPEUDQHV\VWHPV LW LV LPSRUWDQW WRXQGHUVWDQGZKDW LPSDFWV LWV
IRUPDWLRQDQGZKDWPHFKDQLVPVDUHLQYROYHG
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EHIRUHLQRFXODWLRQ
DQG%GD\VDIWHULQRFXODWLRQ
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,W KDV EHHQ ZHOO HVWDEOLVKHG WKDW WKH PHFKDQLVP WKDW FDXVHV IOX[ GHFOLQH DQG GHFUHDVHG
UHWHQWLRQ RI VDOWV DQG RUJDQLF VROXWHV LQ WKH SUHVHQFH RI FROORLGDO IRXOLQJ RU ELRIRXOLQJ LV
HQKDQFHGRVPRWLFSUHVVXUH>@+RZHYHUWKHUHLVDFOHDUJDSLQXQGHUVWDQGLQJWKHLPSDFWRI
WKH ELRILOP VWUXFWXUDO FKDUDFWHULVWLFV VXFK DV WKLFNQHVV GHQVLW\ QXPEHU RI FHOOV (36
FKDUDFWHULVWLFV HWF ZLWK WKH QDQRILOWUDWLRQ SHUIRUPDQFH ZKHQ UHPRYLQJ VDOWV DQG RUJDQLF
VROXWHV7KHELRILOPFKDUDFWHULVWLFVZLOOKDYHDQ LPSDFWRQ WKHVDOWRURUJDQLFVROXWH WUDQVSRUW
WKURXJK WKH IRXOLQJ OD\HU 7KLVZLOO FRQVHTXHQWO\ LPSDFWRQ WKHFRQFHQWUDWLRQ SRODULVDWLRQ DQG
KHQFHDIIHFWWKHFDNHRUELRILOPHQKDQFHGRVPRWLFSUHVVXUH

%LRIRXOLQJLVFDXVHGLQPRVWFDVHVE\KHWHURWURSKLFRUJDQLVPVWKDWIRUPDELRILOPZLWKGLVVROYHG
RUJDQLF PDWHULDO DV D FDUERQ VRXUFH %LRILOPV DUH G\QDPLF RIWHQ VWUXFWXUDOO\ FRPSOH[
FRPPXQLWLHV RI VXUIDFHDGKHULQJ PLFURRUJDQLVPV WKDW DUH HPEHGGHG ZLWKLQ DQ H[WUDFHOOXODU
SRO\PHULFPDWUL[>@
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7KLVELRILOPLVYHU\UHVSRQVLYHWRWKHHQYLURQPHQWWKDWVXUURXQGVLWDQGDVDUHVXOWWKHELRILOP
VWUXFWXUH FDQ YDU\ VLJQLILFDQWO\ )RU H[DPSOH WKH SUHVHQFH RI PDJQHVLXP RU FDOFLXP LQ WKH
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FRQGLWLRQV ZKHUH IRU H[DPSOH DW KLJKHU IORZ YHORFLWLHV SDWFKHV RI ULSSOHV DQG HORQJDWHG
VWUHDPHUVZKLFKRVFLOODWHLQWKHIORZFDQEHIRUPHGDQGWKHKLJKHUWKHYHORFLW\WKHWKLQQHUDQG
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7KH FKDUDFWHULVWLFV RI WKH VXUIDFH ZKHUH WKH ELRILOP DGKHUHV LQ WKLV FDVH WKH QDQRILOWUDWLRQ
PHPEUDQH KDV DQ LPSDFW LQ WKH LQLWLDO DGKHVLRQ RI FHOOV DQG SRVVLEO\ RQ WKH VWUXFWXUH RI D
PDWXUHELRILOP ,QJHQHUDO WKH URXJKHUDQG WKHPRUHK\GURSKRELF WKHPHPEUDQH LV WKHPRUH
FHOOVZLOODGKHUHWRWKHVXUIDFH>@

)LQDOO\KLJKHUIHHGFRQFHQWUDWLRQVRIQXWULHQWVZLOOHQKDQFHELRILOPJURZWK>@
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$OORIWKHVHYDULDEOHVZKLFKDUHDWSOD\LQQDQRILOWUDWLRQSURFHVVHVIRUZDWHUWUHDWPHQWZLOOLPSDFW
WKH ELRILOP VWUXFWXUH DQG KHQFH WKH SHUIRUPDQFH RI WKH PHPEUDQH :H KDYH WKHUHIRUH
XQGHUWDNHQDUDWLRQDOLQYHVWLJDWLRQRIWKHOLQNEHWZHHQWKHELRILOPVWUXFWXUHDQGWKHQDQRILOWUDWLRQ
PHPEUDQHUHPRYDOHIILFLHQF\RIGLVVROYHGVDOWVDQGRUJDQLFVROXWHVDVZHOODVSHUPHDWHIOX[
7KH H[SHULPHQWV ZHUH FDUULHG RXW XQGHU DVHSWLF RSHUDWLRQ DQG XQGHU KLJKO\ GHILQHG DQG
FRQWUROOHG SK\VLFRFKHPLFDO FRQGLWLRQV LQ D FURVVIORZ V\VWHP ZLWK DQ 0)6 FHOO 0HPEUDQH
)RXOLQJ6LPXODWRU&HOO>@)LJ
7KH 0)6 FHOO KDV D FKDQQHO KHLJKW RI  PP LQ RUGHU WR DFFRPPRGDWH D IHHG VSDFHU LI
UHTXLUHGDZLGWKRIFPDQGDOHQJWKRIFP7KHFHOO LVIHGE\D3GLDSKUDJPSXPS
+\GUD&HOO DQG LV WKHUHIRUH DEOH WR RSHUDWH DW SUHVVXUHV XS WR  EDU ZKLFK DUH W\SLFDO
SUHVVXUHVXVHGLQQDQRILOWUDWLRQSURFHVVHVIRUZDWHUWUHDWPHQW

$ SXUH FXOWXUH RI WKH EDFWHULDO VWUDLQ 3VHXGRPRQDV IOXRUHVFHQV DQG VHYHUDO QDQRILOWUDWLRQ
PHPEUDQHVIURP'RZ)LOPWHFVXFKDVWKH%:WKH1)DQGWKH1)PHPEUDQHVZHUH
XVHGLQWKHFURVVIORZV\VWHP$V\QWKHWLFUDZZDWHUPHGLXPZLWKDFDUERQVRXUFHLQWKHIRUP
RIVRGLXPFLWUDWH>@ZDVUHFLUFXODWHGLQWKHPHPEUDQHV\VWHPWRVXVWDLQEDFWHULDOJURZWK

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